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1.0 Introduction
1.1  Purpose andScope

The purpose of the annual Groundwater Program Report is to assgssutidwaternterim
actionperformance measures the U.S. Department of Energy (DOE) has taken at the Moab
Uranium Mill Tailings Remedial Action (UMTRA) Project sit€his report @scribes the
Groundwater Program activitiésr the Moab Project duringalendar yea202Q and evaluates

the effectiveness of the remediat®ystens to remove contaminant mass from the groundwater
systemand protect endangered fish habitats that may develop in the Colorado River adjacent to
the site

1.2 Site History andBackground

The Moab Project site is a former uranium-precessing facility located approximately 3 miles
northwest of the city of MoamiGrand County, Utah (Figure 1). The Moab mill operated from
1956 to 1984. When the processing operations ceased, an estimated 16 million (mil) tons of
uranium mill tailings accumulated in an unlined impoundment. A portion of the impoundment is
within the100-year floodplain of the Colorado River. In 2001, ownership of the site was
transferred to DOE. Since April 2009, tailings have been relocated by rail to a disposal cell

30 miles north, near Crescent Junction, Utah.

Siterelated contaminantpyimarily ammonia and uranium, have leached from the tailings pile
into the shallow groundwater. Some of the more mobile constituents have migrated
downgradient and are dischargingp the Colorado River adjacent to the site.

In 2005, DOE issued thieecord of Deision for the Remediation of the Moab Uranium Mill
Tailings, Grand and San Juan Counties, U(@A5001-P), which includes the cleanup

alternative to continue and expand its ongoing active remediation of contaminated groundwater
at the Moab site, as necasg. As an interim action (IA), DOE began limited groundwater
remediation that involves extraction of contaminated groundwater fresiteremediatiowells

that is used for dust suppression inside the Contamination Areal(Cagdition, remediation
actvities also includehe utilization offreshwater injection and surface water diversion systems.

2.0 Groundwater Program Description

The Groundwater Program at the Moab site is designed to limit ecological risk from contaminated
groundwater discharging fmtential endangered fish habitat areas along the Colorado River. This
protection is accomplished by removing contaminant mass with groundwater extractiomrnwells
addition,freshwater injection between the river and the tailingsqoéatesa hydraulicbarrier

that reduces discharge of contaminated water to suitable habitat areas. When necessary, surface
water diversion takes place aneas of the Colorado Rivadjacent to the 1A well field when

suitable habitat develodor endangered younof-year fid.

Groundwater and surface water monitoring is performed in conjunction with injection and
extraction operations and through water level and analytical Dadevel of sampling and
reporting completed in 2020 complies with regulation requirements andrnydtendards, and
provides the correct level of monitoring and reporting.
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Figure 1. Location of the Moab Project Site

2.1 Interim Action Groundwater System

DOE installed and began operating the first of several configurations (CFs) of
extraction/injectio wells that comprise the IA groundwater system in 2003 (Figure 2).

The objectives of the IA system are torémnove contaminant mass through groundwater
extraction, 2 reduce the discharge of ammoniantaminated groundwater to side channels that
may besuitable habitat for endangered aquatic species, and 3) to provide performance data to
select and design a final groundwater remé&hntaminated groundwater from the shallow

plume is extracted through a series of eight extraction wells (CF5). The Bxrsgito includes
injection offiltered river water into the underlying alluvium through remediation wells (CF4)
located near the western bank of the river.

A surface water diversion system is designed to deliver fresh water sven{primarily side
channelsphdjacent to the 1A well field. Thisystem is utilizedvhenan arealevelops into a
suitable habitat for endangered yotofgyear fish speciesndis designed to redu@nmonia
concentrationbeloweither the acute or chrantriteriaestablished U.S. Environmental
Protection Agency (EPA). Monitoring welégse also part of the IA system for evaluation
purposes. In 280, CF4wells wereused for freshwater injection, and extraction operations
occurredthroughthe CF5extraction wellsIn addition, the diversion system operated fiata
Junethrough early October in 20.
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Figure 2. Location of IA Wells
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2.2 Hydrology and Contaminant Distribution

The primary hydrogeologic unit present at the Moab site consiathigial valleyfill deposits
The alluvium is mostly comprised of either the Moab Wash alluvium or the Colorado River
basinfill alluvium. Moab Wash alluvium is composed of fiugrained sand, gravelly sand, and
detrital material that travels down the Moab Wash and is deposited along the northwestern
boundary of the site with the Colorado Rivasinill alluvium.

The basirfill alluvium is compised of two distinct types of material. The upper unit consists
mostly of fine sand, silt, and clay and ranges in thickness up to 15 feet (ft) near the saturated
zone in some areas. This shallow unit is made of overbank deposits from the Colorado River.

The lower part of the basiiill alluvium mostly consists of a gravelly sand and sandy gravel,
with minor amounts of silt and clay. This deeper, coarse alluvium pinches out to the northwest
along the subsurface bedrock contact and thickens to the soutbwasd the river more than

450 ft near the deepest part of the basin. The uppeissittgt unit typically has a hydraulic
conductivity that ranges from 100 to 200 ft/day.

Because of the conductive nature of the sands and gravels in the subsurfacefwatjofis in
the Colorado River flows impact the groundwater surface elevailidaigr table contour maps
indicate the groundwater in this area discharges into the ColoradouRler base flow
conditions Figure 3is the groundwater surface contour nggperated using dataltEctedon
May 11 and 12, 202@yhen the Colorado River flowsnged from6,230to 6,690cubic feet per
second (cfs)Figure 4 shows the groundwater contourB@tembeKduring base flows)when
the river flow ranged from,950to 2,280cfs. The river flow ranged from 250 to 14,900 cubic
feet per second (cfsuring 2020.

Most groundwater beneath the site contains total dissolved solids (TDS) concentrations greater
than 10,000 milligrams per liter (mg/L) (brackish water bride). A brine interface naturally

occurs beneath the Moab site that is delineated at a TDS concentration of 35,000 mg/L, which is
equivalent to a specific conductance of approximately 50,000 micromhos per centimeter
(umhos/cm). The interface moves latgrand vertically during the course of each year in

response to changes in river stage.

The tailings pile fluids contain TDS exceeding 35,000 mg/L, which allows this fluid sufficient
density to vertically migrate downward in groundwater under previoesatipg conditions at the

site. This former densitgdriven flow has created a legacy plume of dissolved ammonia that now
resides below the brackish water/brine interface. The ammonia beneath the interface represents a
potential longterm source of contamation to the upper alluvial groundwater system.

Since the cessation of milling operations at theisiti984 the flux of relatively fresh water
entering the site upgradient of the tailings pile may have diluted the amoomai@ntratione
the shallongroundwater (Figures 5 and 6).
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Figure 3. Site-wide Groundwater Elevations, May 11 through May 12, 2020
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